In addition to the significant difference found between the metastable bulk fcc Mn phase and the thermodynamically stable bulk a-Mn phase, it is also interesting to compare the development of the valence-band photoemission as a function of coverage between the 400-and 300-K prepared Mn/GaAs(001) interfaces. It is noted in Fig. 2 that, similar to the room-temperature case, ' much of the density of states appears far below the Fermi edge at the initial stage of the Mn deposition, and that the Fermi edge emission starts only after the coverage exceeds 2 ML. However, the difference begins to develop as the Mn coverage increases. For the 300-K prepared Mn/GaAs(001) interface, on the one hand, the main features of the experimental valence-band spectra change quickly to the a-Mn situation, while on the other hand, for the 400-K prepared Mn/GaAs(001) interface, the main features remain similar as the Mn coverage increases.
To achieve a better understanding of the 400-K prepared fcc metastable Mn thin films on the GaAs(001) surface, it is important and necessary to know in some detail about the interface formation and the interface chemistry. It should be emphasized first that the contamination in the UHV chamber during the experiment can be ruled out, based on the facts that not only can no traces of carbon and oxygen contamination be seen by Auger electron spectroscopy, but also that no traces of an O 2p contribution are observed in the valence-band spectra at about 6 eV below the Fermi edge, which is very sensitive to the oxidation of the Mn thin films -a common problem when working on the 3d transition-metal ultrathin films. Fig. 3 are representative of unreacted fcc Mn phase.
Although there is still a lack of a complete understanding of the correlation between the magnetic orderings (long range or short range) of a material with its 3s coreleve1 photoelectron spectra, here in Fig. 7 we still provide the Mn 3s spectra for the bulk fcc Mn and bulk a-Mn phases as an experimental result. We would rather say that no significant di6'erence is found from the spectra.
In conclusion, we have reported the achievement of fcc 
